Fluorescent imaging of proteins in living cells is a useful technique in chemical biology. A tag-probe system can label target proteins by fluorescent probes that bind specifically to tag peptides fused to the proteins. ZIP tag-probe pairs based on three α-helical antiparallel leucine zipper peptides have been developed. [1] [2] [3] [4] A probe peptide is designed as an α-helical peptide, which possesses an environmental sensitive fluorescent dye such as 4-nitrobenzo-2-oxa-1,3-diazole (NBD). Tag peptides are designed as two α-helical antiparallel peptides. The binding of the probe to its complement tag causes a remarkable change of fluorescent properties, blue shift of fluorescent spectra and an increase in fluorescent intensity, because the environment surrounding the fluorescent dye in the probe is changed to more hydrophobic. Since the labeled protein with strong fluorescence can be distinguished from the free probe with weak fluorescence, washing steps for excessed probes is not required for detection of target proteins. As the first application, the fluorescent imaging of a cell surface protein, chemokine receptor CXCR4, which was transiently expressed as tag-fusion on CHO-K1 cells was performed. In this study, as an example of intracellular proteins, protein kinase C (PKC) was successfully labeled by probe peptides having octaarginine as a cell penetrating peptide (CPP) sequence. Taken together, the ZIP tag-probe system involving three α-helical antiparallel leucine zipper peptides is a useful tool for fluorescent imaging of proteins.
